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Who	  are	  we	  and	  what	  is	  our	  mission?	  



History	  of	  the	  Montana	  Climate	  Office	  
	  
Period	  of	  Promise	  
1972-‐1994:	  Montana	  State	  University.	  Joe	  Caprio	  reGred	  in	  1994	  as	  State	  Climatologist.	  
In	  1994	  Montana	  became	  one	  of	  three	  states	  without	  an	  official	  climatologist	  and	  state	  
climate	  office.	  
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climate	  office.	  
	  
Period	  of	  Rediscovery	  
2003:	  University	  of	  Montana	  professor	  Dr.	  Steve	  Running	  and	  professor	  Dr.	  Don	  PoXs	  
revived	  the	  role	  of	  a	  state	  climate	  office,	  but	  unofficial	  and	  no	  staffing.	  
2006:	  Governor	  Schweitzer	  designated	  the	  Montana	  Climate	  Office	  as	  the	  official	  State	  
of	  Montana	  Climate	  Office.	  Schweitzer	  asked	  that	  the	  Montana	  Climate	  Office	  conGnue	  
their	  working	  relaGonship	  with	  the	  Drought	  Advisory	  CommiXee	  (DNRC),	  Climate	  Change	  
Advisory	  Group	  (DEQ	  -‐2007),	  and	  Montana	  State	  University.	  
2010-‐2011:	  Michael	  Sweet	  tasked	  to	  develop	  an	  implementaGon	  plan	  for	  the	  Montana	  
Climate	  Office	  	  
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Period	  of	  Renewal	  
2012:	  University	  of	  Montana	  College	  of	  Forestry	  and	  ConservaGon	  hired	  two	  new	  faculty	  
members.	  Dr.	  Kelsey	  Jencso	  was	  designated	  as	  the	  State	  Climatologist	  and	  Dr.	  Ashley	  
Ballantyne	  as	  the	  Assistant	  State	  Climatologist.	  
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The	  Montana	  Climate	  Office	  is	  an	  independent	  state-‐designated	  
body	  that	  provides	  Montanans	  with	  high-‐quality,	  Gmely,	  
relevant,	  and	  scienGfically-‐based	  climate	  informaGon	  and	  
services.	  	  
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Ensuring	  that	  the	  ever-‐expanding	  volumes	  of	  data	  are	  easily	  and	  freely	  available	  to	  
enable	  new	  scienGfic	  research,	  and	  making	  sure	  these	  data	  and	  the	  results	  that	  depend	  
on	  them	  are	  useful	  to	  and	  understandable	  by	  a	  broad	  interdisciplinary	  audience.	  
	  
A	  new	  paradigm	  that	  joins	  tradiGonal	  climate	  research	  with	  research	  on	  climate	  
adaptaGon,	  services,	  assessment,	  and	  applicaGons	  will	  require	  strengthened	  funding	  
for	  the	  development	  and	  analysis	  of	  climate	  models,	  as	  well	  as	  for	  the	  broader	  climate	  
data	  enterprise.	  
	  
The	  opGmal	  use	  of	  climate	  data	  requires	  a	  more	  effecGve	  interdisciplinary	  
communicaGon	  of	  data	  limitaGons	  with	  regard	  to,	  for	  example,	  spaGal	  and	  temporal	  
sampling	  uncertainGes;	  instrument	  changes;	  quality-‐control	  procedures;	  and,	  in	  
parGcular,	  what	  model-‐based	  climate	  predicGons	  or	  projecGons	  do	  well	  and	  not	  so	  
well.	  
	  
Increasingly,	  climate	  scienGsts	  and	  other	  types	  of	  scienGsts	  who	  work	  effecGvely	  at	  the	  
interface	  between	  research	  and	  applicaGons	  are	  working	  closely	  together,	  and	  even	  
“coproducing”	  knowledge	  with	  stakeholders.	  

Climate	  Data	  Challenges	  in	  the	  21st	  Century	  by	  Jonathan	  T.	  Overpeck,	  Science	  11	  February	  2011	  	  
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“A	  Montana	  Framework	  Data	  Layer	  is	  a	  State	  recognized,	  commonly	  needed	  and	  digitally	  
formaKed	  representaLon	  of	  land	  informaLon	  features,	  natural	  and	  cultural	  that	  are	  
coordinated,	  developed,	  integrated,	  maintained,	  and	  distributed	  through	  a	  community	  
based	  effort	  over	  the	  geographic	  area	  of	  Montana	  and	  are,	  in	  the	  determinaLon	  of	  the	  
Montana	  Land	  InformaLon	  Advisory	  Council	  and	  the	  Geographic	  InformaLon	  Officer,	  
significant	  to	  a	  broad	  variety	  of	  users	  within	  Montana	  and	  the	  NaLon.”	  

The	  Montana	  Climate	  Office	  is	  the	  official	  steward	  of	  climate	  informa6on	  for	  Montana	  
	  
June	  2013:	  	  The	  Montana	  Land	  InformaGon	  Advisory	  Council	  (MCA	  90-‐1-‐404)	  accepted	  
Climate	  as	  Montana’s	  15th	  statewide	  spaGal	  data	  theme	  and	  forwarded	  that	  
recommendaGon	  onto	  the	  State	  Library	  Commission.	  
	  
August	  2013:	  The	  State	  Library	  Commission	  (MCA	  90-‐1-‐413)	  approved	  Climate	  as	  an	  
official	  Montana	  SpaGal	  Data	  Infrastructure	  (MSDI)	  layer	  and	  idenGfied	  the	  Montana	  
Climate	  Office	  as	  the	  official	  state	  steward	  
	  
First	  state	  in	  the	  naGon	  to	  make	  this	  designaGon!	  

What	  drought	  planning	  tools,	  informaLon,	  etc.	  do	  you	  provide?	  
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Current	  distribu6on	  of	  datasets	  
•  ObservaGons	  from	  climate	  staGons	  
•  Gridded	  precipitaGon	  
•  Gridded	  temperature	  (min,	  mean,	  max)	  
•  Normalized	  Difference	  VegetaGon	  Index	  (NDVI)	  	  
•  Enhanced	  VegetaGon	  Index	  (EVI)	  
•  EvapotranspiraGon	  (ET)	  
•  PotenGal	  evapotranspiraGon	  (PET)	  
•  Drought	  Severity	  Index	  (DSI)	  
•  Source	  datasets	  for	  all	  of	  the	  above	  and	  addiGonal	  Montana	  Climate	  Office	  

resources	  

	  NIDIS	  Building	  Drought	  Early	  Warning	  Capacity	  in	  Montana	  Workshop,	  17-‐18	  March	  2015,	  Bozeman,	  MT	   Slide	  8	  

Distribu6on	  protocols	  
• Distributed	  in	  Montana	  State	  Plane	  NAD83	  for	  ease	  of	  integraGon	  
• Published	  ISO	  metadata	  with	  the	  Montana	  State	  Library’s	  data	  list	  
• Available	  in	  both	  an	  open-‐source	  and	  Esri	  geodatabase	  format	  
• A	  themaGc	  GeoTIFF	  is	  provided	  as	  a	  browse	  graphic	  
• Updates	  occur	  on	  either	  a	  daily,	  weekly,	  monthly,	  or	  yearly	  schedule	  depending	  
on	  the	  source	  data	  
• Source	  dataset	  is	  available	  for	  all	  published	  products	  



Fortunate	  to	  be	  co-‐located	  with	  Numerical	  Terradynamic	  SimulaGon	  Group	  (NTSG)	  

What	  current	  planning	  efforts	  do	  you	  have	  
that	  are	  relevant	  to	  the	  region?	  
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The	  primary	  focus	  of	  NTSG	  is	  to	  understand	  how	  terrestrial	  vegetaGon	  responds	  to	  
climate	  variability	  and	  influences	  energy,	  water	  and	  carbon	  cycles.	  NTSG	  conducts	  
research	  over	  a	  broad	  range	  of	  spaGal	  scales	  from	  individual	  landscape	  units	  to	  basin,	  
conGnental	  and	  global	  domains.	  NTSG	  has	  strong	  emphasis	  in	  the	  applicaGon	  of	  ecological	  
theory	  and	  environmental	  analysis	  using	  computaGonal	  process	  modeling,	  satellite	  
remote	  sensing	  and	  GIS.	  NTSG	  is	  a	  NASA	  Earth	  Science	  InformaGon	  Partner	  (ESIP)	  and	  is	  
involved	  with	  the	  NASA	  Earth	  Observing	  System	  as	  a	  repository	  for	  a	  variety	  of	  global	  land	  
data	  products,	  including	  	  MODIS	  MOD16	  (evapotranspiraGon)	  and	  MOD17	  (vegetaGon	  
producGvity).	  



Drought	  Severity	  Index	  (DSI)	  

A	  Remotely	  Sensed	  Global	  Terrestrial	  Drought	  Severity	  
Index	  
Mu,	  Q.,	  M.	  Zhao,	  J.	  S.	  Kimball,	  N.	  McDowell	  and	  S.	  W.	  
Running	  	  
BulleGn	  of	  the	  American	  Meteorological	  Society,	  Volume	  94,	  
Number	  1,	  page	  83-‐-‐98	  -‐	  jan	  2013	  (doi:	  10.1175/BAMS-‐
D-‐11-‐00213.1)	  	  
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The	  DSI	  incorporates	  NDVI	  and	  the	  raGo	  of	  ET	  to	  PET	  into	  a	  
single	  index	  theoreGcally	  ranging	  from	  unlimited	  negaGve	  
values	  (drier	  than	  normal)	  to	  unlimited	  posiGve	  values	  
(weXer	  than	  normal).	  	  
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The	  quest	  for	  regionalized	  or	  localized	  applica6on	  of	  global	  climate	  
models	  is	  driving	  near-‐term	  research	  efforts	  (next	  2-‐3	  years):	  

In	  Progress	  
•  Develop	  improved	  historic	  gridded	  temperature	  model	  (naGonal)	  
•  Develop	  Improved	  historic	  gridded	  dew	  point	  model	  (naGonal)	  
•  Develop	  Improved	  historic	  gridded	  precipitaGon	  model	  (regional,	  perhaps	  

naGonal)	  
•  Develop	  Improved	  evapotranspiraGon	  (MODIS	  MOD16)	  product	  (regional)	  
	  
2015	  and	  first-‐half	  of	  2016	  
•  Evaluate	  the	  influence	  of	  snowpack	  on	  interpretaGons	  
•  Evaluate	  available	  climate	  projecGon	  datasets	  for	  their	  spaGal	  and	  

temporal	  viability	  in	  applicaGon	  to	  Montana's	  hydrologic	  basins	  
•  Conduct	  trend	  analyses	  of	  climate	  products	  
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2016	  
•  IncorporaGon	  of	  soil	  moisture	  from	  SMAP	  
•  Integrate	  ground	  sensors	  with	  regional	  

climate	  models	  (validaGon)	  



Never	  under-‐es6mate	  the	  
value	  of	  an	  educated	  guess	  


